Organ preservation in rectal cancer patients following complete clinical response to neoadjuvant chemoradiotherapy: Long-term results in three patients Rectal cancer patients following complete clinical response to neoadjuvant chemoradiotherapy (CRT) can be followed up without surgery. Those patients in particular who needed abdominoperineal resection before CRT choose the follow-up protocol, should they be given the necessary information. The purpose of this study was to demonstrate the long-term follow-up results of patients following neoadjuvant CRT without surgery.
INTRODUCTION
Neoadjuvant chemoradiotherapy (CRT) for rectal cancer patients is the mainstay of its management and yields a complete tumor response in 10%-30% of patients (1) (2) (3) . These patients can be followed up without surgery. The present study demonstrates the long-term outcomes of three patients with cT2-3/N+ rectal cancer who progressed to a clinical complete response following neoadjuvant CRT. Radiotherapy consisted of a total of 5040 cGy delivered in 28 fractions of 180 cGy, 5 times weekly. During the first and fifth weeks of radiotherapy, 5-fluorouracil was given at a dose of 1000 mg/m 2 . Patients were re-evaluated 8 weeks after the completion of CRT using clinical, endoscopic, and endosonographic studies, including a biopsy of the tumor bed. Patients were staged as ycT0N0M0 when a complete clinical response was considered. They were included in observation group without surgery that was checked every 3 months for a period of 2 years and 6 months subsequently. All patients are alive, with no evidence of tumor recurrence or distant metastasis.
CASE PRESENTATIONS

Case 1
A 31-year-old female nurse was admitted with rectal bleeding in January 2010. She had been diagnosed with adenocarcinoma histopathologically. The tumor was located 3 cm proximally and anteriorly from the anal verge and was staged as cT2N+ with an endorectal ultrasound (ERUS) ( Figure 1 ). The tumor was 3 cm in diameter, and the carcinoembryonic antigen (CEA) level was 0.7 ng/mL. Neoadjuvant CRT was delivered to the patient. The patient was re-evaluated 8 weeks after the completion of radiation. There was no tumor endoscopically, which was staged as ycT0N0 with ERUS ( Figure 2, 3) . A transanal full-thickness biopsy of the tumor bed revealed no signs of the tumor. The patient was provided with complete information about her illness, and she chose to wait without surgery. The chemotherapy protocol was completed during the waiting period. The complete tumor response was sustained at 50 months.
Case 2
A 56-year-old woman was diagnosed as having rectal adenocarcinoma in June 2011. The tumor was 4 cm in diameter and located posteriorly in the lower part of the rectum. The tumor stage was cT3N0 with ERUS. The CEA level was normal, and the BMI was 36. She was given neoadjuvant CRT. After completion of the CRT, the patient was completely tumor-free. An endoscopic biopsy of the tumor bed revealed no signs of the tumor, and she decided to go without surgery. She was given 4 cycles of chemotherapy during the follow-up period. She has been living without any problems for 34 months.
Case 3
A 49-year-old woman who refused surgery from the outset was admitted for a second opinion. She had a history of neoadjuvant chemotherapy because of cT3N0 rectal cancer. She had also received chemotherapy after CRT. A physical examination and endoscopy revealed that there was an ulcer scatrix at the Clinic of Gastroenterology Surgery, Türkiye Yüksek İhtisas Hospital, Ankara, Turkey
DISCUSSION
Neoadjuvant CRT for rectal cancer patients has a number of potential advantages, including a complete clinical or pathological response. A complete pathological response is defined as the absence of tumor on histological examination of the specimen after surgery. The definition of a clinical response is considered there being no signs of the tumor by a digital rectal examination and endoscopy. These patients can be can-didates for nonoperative management and follow-up without surgery. For this reason, the definition of a complete clinical response (cCR) is of upmost important. Habr-Gama et al. (4) described cCR as a whitening of the mucosa and telangiectasia with mucosal integrity. There should be no ulceration, residual nodules, or stenosis at the tumor site. Biopsy or transanal local excision can accurately assess the tumor response after CRT. We performed one transanal excision and one biopsy of the tumor bed. There were no signs of tumor in either case. The third patient refused a biopsy and surgery. All of the patients decided to go without surgery, since they would have needed an abdominoperineal excision before the CRT.
An endorectal ultrasound can accurately define the depth of the tumor invasion with high sensitivity and specificity rates (90% and 85%, respectively) (5) . However, re-staging after neoadjuvant therapy is a challenge because of radiation-induced fibrosis, edema, inflammation, and necrosis. The sensitivity and specificity rates drop to 40% and 75%, respectively (6) . Furthermore, there is some inaccuracy in determining the circumferential margin.
Magnetic resonance imaging is the gold standard for the local staging of rectal cancer before CRT, but the role of MRI for the selection of cCR patients is questionable (7) . A pooled analysis of 33 studies that reported on restaging with MRIs revealed that the overall sensitivity and specificity were 50% and 91%, respectively (8) . Conventional MRIs cannot differentiate between fibrosis and tumors. New functional magnetic resonance technology has the potential to improve the identification of a complete clinical response.
Lymph node status after CRT was found to be an independent predictor of survival. Neither of the modalities mentioned here can accurately determine malignant lymph nodes without surgery. Positron emission tomography is valuable for predicting the response of rectal carcinoma to neoadjuvant therapy. A meta-analysis reported 78% sensitivity and 66% specificity for the prediction of response (9) .
Because neoadjuvant CRT may lead to a complete clinical response, the clinical assessment of post-CRT staging is of upmost important. There were no survival benefits from surgery over the observation group in the cCR patients (10) . The mean follow-up of our three patients was 36 months without recurrence. The studies indicate that recurrence during the observation period may occur within 12 to 18 months. Local recurrence can be salvaged with surgery.
CONCLUSION
Organ preservation in rectal cancer following a complete clinical response to neoadjuvant CRT can be possible in a select group of patients. These patients should be followed up closely during the observation period. Clearly, prospective randomized studies are necessary, but it is not easy to convince tumorfree candidates to be in a surgery group.
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